The influence of curcumin, quercetin, and eicosapentaenoic acid on the expression of phase II detoxification enzymes in the intestinal cell lines HT-29, Caco-2, HuTu 80, and LT97.
Curcumin, quercetin, and eicosapentaenoic acid (EPA) are 3 natural compounds with the capacity to reduce adenoma burden in patients with familial adenomatous polyposis (FAP). The mechanistic basis of this anticarcinogenic capacity is largely unknown, but it was suggested that induction of detoxification enzymes is involved. Therefore, the effects of low-dose curcumin, quercetin, and EPA on phase II detoxification enzymes UDP-glucuronosyltransferase (UGT), glutathione S-transferase (GST), as well as on glutathione (GSH) content were analyzed in 4 cell line models of intestinal carcinogenesis. HT-29, HuTu 80, and Caco-2 intestinal cancer cells and LT97 colon adenoma cells from a patient with FAP were treated with low-dose noncytotoxic concentrations of curcumin, quercetin, and EPA. GST enzyme activity was measured by spectrophotometry, and expression of GSTA1, GSTM1, GSTP1, GSTT1, and UGT1 by Western blotting. Cytosolic GSH levels were determined by high performance liquid chromatography. An inducing effect of curcumin and quercetin on GST or UGT was seen in Caco-2, LT97, and HuTu 80 cells. GSH levels were reduced by quercetin and EPA in HT-29 cells and induced by curcumin in Caco-2 cells. In LT97 cells, GST activity and expression was reduced, but UGT1 expression was induced by curcumin and quercetin; whereas EPA only decreased GST or UGT levels. In summary, enhancement of the detoxification capacity by low dose of the potential anticarcinogens curcumin, quercetin, or EPA seems only a minor factor in explaining their anticarcinogenic properties.